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7KH SDSHU SUHVHQWV WKH ,WDOLDQ 7HVW VLWH WKDW KDV EHHQ UHFHQWO\ FDUULHG RXW ZLWKLQ WKH (XURSHDQ SURMHFW
6$)(:$<6&+22/ 7KH DLP RI WKH SURMHFW LV WR GHVLJQ GHYHORS LQWHJUDWH DQG HYDOXDWH WHFKQRORJLHV IRU
SURYLGLQJDKROLVWLFDQGVDIHWUDQVSRUWDWLRQVHUYLFHIRUFKLOGUHQGXULQJWKHLUWULSIURPWKHLUKRPHGRRUWRWKHVFKRRO
GRRU7KH,WDOLDQSLORWZLOOIRFXVRQVFKRROWUDQVSRUWDWLRQWKURXJKWZRHTXLSSHGEXVHVVHUYLQJXUEDQDQGH[WUDXUEDQ







³&KLOGUHQ QHHGV IRU D GLIIHUHQW  VDIHU ± HQYLURQPHQW´ 7KLV FRQVLGHUDWLRQ LV VHHPLQJO\ EDVHG RQ
FRPPRQVHQVHZHKDYHNQRZQIRUGHFDGHVWKDW LQMXULHVDUHWKHOHDGLQJFDXVHRIGHDWKDPRQJFKLOGUHQ




2QO\ LQ UHFHQW \HDUV WKH WUDQVSRUWDWLRQ V\VWHP DQG WKH HQYLURQPHQW GHVLJQ KDYH EHHQ SURPRWHG DV
SRVVLEOH VROXWLRQV IRU WKH LPSURYHPHQWRISXEOLF VDIHW\DQGKHDOWK ,Q(XURSH8QLWHG6WDWHV$XVWUDOLD
DQG1HZ=HODQGWKHUHLVWKHDZDUHQHVVRIPDNLQJSHGHVWULDQFRPPXWHVWRVFKRROVDIHUDQGVKRUWHUPD\




Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
3094   Chiara Ferrarini et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3093 – 3101 
DVVRFLDWHGZLWK D QXPEHURI VLJQLILFDQW LVVXHV VXFK DV WUDIILF FRQJHVWLRQ SRRU URDG VDIHW\ DQG LQMXULHV
DORQJ WKH SDWWHUQ 6$)(:$<6&+22/  $ERXW  FKLOGUHQ DJH  WUDYHO E\ VFKRRO










8QIRUWXQDWHO\ WKHPDQDJHPHQWRIVFKRRO WUDQVSRUWVDIHW\KDV W\SLFDOO\ IROORZHGDQ ³LVVXHDWWHQWLRQ
F\FOH´'RZQVZLWK WKHSULPDU\ IRFXVEHLQJRQ WKHKLJKO\HPRWLYH LVVXHRI ³VHDWEHOWVRQVFKRRO
EXVHV´VWXG\LQJDQGDQDO\]LQJWKHIHDVLELOLW\RIWKHXVHRIVDIHW\UHVWUDLQWVE\SDVVHQJHUVRQVFKRROEXVHV
DQGVFKRRODFWLYLW\EXVHV1&&)<%XWWKHTXHVWLRQLVUHDOO\PRUHFRPSOH[IXUWKHUPRUHLQPRVW
FRXQWULHV WKHUH DUH QR V\VWHPDWLF V\VWHPV IRU VFKRRO EXV URXWH JXLGDQFH RU URXWH SODQQLQJ 7KLV LV
LPSRUWDQWQRWRQO\DVDGULYHUVXSSRUWV\VWHPEXWDOVRWRRSWLPL]HWKHEXVURXWHWRFXW&2HPLVVLRQV
7KHUHLVDQHHGIRUDV\VWHPWKDWVXSSRUWVWKHGULYHURIWKHEXVLQRUGHUWRNQRZZKHUHWRJRZKHUHWKH

























































ZLWKRUZLWKRXW DVVLVWDQW RQ ERDUG7KH VHOHFWLRQRI SLORW VLWHVZLOO SURYLGH DQRYHUDOO H[SHULHQFH IURP
FRXQWULHVDOORYHU(XURSH

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,QWKHSLORWVLWHVWKHV\VWHPVZLOOEHHYDOXDWHGZLWKUHJDUGWRWKHLU OHYHORIXVDELOLW\HIILFLHQF\XVHU
DFFHSWDQFHDQGPDUNHWYLDELOLW\ WDNLQJ LQWRDFFRXQW WKHYHU\GLIIHUHQWFKLOGUHQ¶V WUDQVSRUWDWLRQ WRIURP
VFKRROV\VWHPVDFURVVWKHGLIIHUHQW(XURSHDQUHJLRQV7KHDLPLVWRUXQH[SHULPHQWVWKDWLQFOXGHQRWRQO\
RQH VLQJOH SDUW EXW VHYHUDO SDUWV LQ RUGHU WR HYDOXDWH WKH HIIHFW RI WKH KROLVWLF DSSURDFK 7KH SLORW
H[SHULPHQWVZLOO DOO EHEDVHGRQ WKH VDPH WHFKQLFDO VROXWLRQVEXW WKHUHZLOO EHPXOWLSOHVRI V\VWHPV LQ
RUGHUWRUXQWKHH[SHULPHQWVLQSDUDOOHO7KH6$)(:$<6&+22/LVDGGUHVVHGWRGLIIHUHQWVWDNHKROGHUV
DVPXQLFLSDOLWLHVFKLOGUHQDQGSDUHQWVVFKRROEXVGULYHUVDQGURDGXVHVDQGLQHDFKVLWHWKHUHZLOOEHD
IRFXV RQ WZR RU PRUH RI WKH VWDNHKROGHUV ,Q WKH $XVWULDQ SLORW WKH URDG XVHUV FDU GULYHUV DQG
FKLOGUHQSDUHQWVZLOO EH SXW LQWR HYLGHQFH GXULQJ WKH HYDOXDWLRQ WKLV LV DOVR WUXH IRU WKH H[SHULPHQW LQ
3RODQG,Q,WDO\DQG6ZHGHQWKHUHZLOOEHDIRFXVRQWKHEXVGULYHUDQGWKHFKLOGUHQSDUHQWVEXWDOVRRQWKH









VFKRRO EXV 0XQLFLSDOLWLHV VKDOO SURYLGH PHDQV RI WUDQVSRUWDWLRQ WR SHRSOH ZLWK GLVDELOLWLHV ZKR DUH
ZLOOLQJWRDWWHQGSXEOLFO\IXQGHGFRXUVHV5HJXODWLRQLVJHQHUDOO\DGGUHVVHGWRZDUGVPHDQVDQGSHUVRQQHO
WR EH HPSOR\HG IRU GHOLYHULQJ WKH VHUYLFH EXW SRRU DWWHQWLRQ LV GHGLFDWHG WR EXV VWRS VDIHW\ EHVLGHV
JHQHUDO VDIHW\ UHTXLUHPHQWV 1R VSHFLILF UHIHUHQFH LV XVXDOO\ PDGH WR KRPHWRVWRS RU VFKRROWRVWRS
URXWHVRURQKRZWRLQIRUPGULYHUVDERXWWKHSUHVHQFHRIFKLOGUHQDWDVSHFLILFVWRS5RXWHVDQGVWRSVDUH
XVXDOO\GHILQHG DQG UHQHZHG DW WKHEHJLQQLQJRI HDFK VFKRRO\HDU WDNLQJ WKH OLVW DQG ORFDWLRQRI NLGV¶
DGGUHVVHV LQWR DFFRXQW 5RDG HGXFDWLRQ IRU FRPSXOVRU\ VFKRRO VWXGHQWV LV UHFRJQL]HG DV D SULRULW\ IRU




DJHRISXSLOV ,Q ,WDO\SXEOLF WUDQVSRUWKDVGHILQHG URXWHVDQG LVDYDLODEOH IRUHYHU\RQH&KLOGUHQROGHU
WKDQ  \HDUV FDQ JR WR VFKRRO XVLQJ SXEOLF WUDQVSRUW 6PDOO FKLOGUHQ  GRQ¶W XVH SXEOLF WUDQVSRUW
DORQH 7KH VFKRRO EXV WUDQVSRUW LQ ,WDO\ LV RUJDQLVHG E\ HDFK PXQLFLSDOLW\ XVLQJ SXUFKDVHG EXVHV
VSHFLILFDOO\GHGLFDWHG WR WKLV SXUSRVH 7KLV VKRZV KRZFRPSOLFDWHG VFKRRO WUDQVSRUW LV RUJDQLVHG DQG
WKDWFOHDUVWDQGDUGJXLGHOLQHVKDYHWREHGHILQHG,WLVWKHPXQLFLSDOLW\ZKRLVUHVSRQVLEOHIRUSURYLGLQJ
SODQQLQJDQGILQDQFLQJWKHVFKRROWUDQVSRUWDVZHOODVIRUORFDWLRQDQGGHVLJQRIEXVVWRSV$GGLWLRQDOO\
SDUHQWV KDYH WR SD\ D IHH IRU VFKRRO WUDQVSRUW 7KH SODQQLQJ LV PDGH E\ PXQLFLSDOLW\ DQG WUDQVSRUW
RSHUDWRUWRJHWKHU


















$V D ORFDO SHFXOLDULW\ WKH UROHRI DGXOW DVVLVWDQWV RQ WKHEXVZLOO EH WDNHQ LQWR DFFRXQW:LWKLQ WKH











3098   Chiara Ferrarini et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3093 – 3101 
,QDGGLWLRQWRWKHVWDQGDUGVHUYLFHWKDWFRYHUVWKHURXWHIURPKRPHWRVFKRRODQGIURPVFKRROWRKRPH




HLWKHU EHHQ GHYHORSHGZLWKLQ WKH SURMHFW RU GLVFRYHUHG VRPHZKHUH LQ(XURSH WR EH LQWHJUDWHG LQWR WKH

















'ULYHU 6XSSRUW 6\VWHPVZLOO EH SODFHGRQWR WKH VFKRRO EXVHV XVHG LQ WKH WHVW VLWH 7KH V\VWHPV DUH
DLPHGDWPDNLQJWKHGULYHUV¶WDVNHDVLHUGXULQJWKHVFKRROWUDQVSRUWE\SURYLGLQJXVHIXOLQIRUPDWLRQDERXW
FKLOGUHQ RQ ERDUG EXV VWRSV WLPHWDEOH SODQQHG URXWH IXHO FRQVXPSWLRQ VSHHG OLPLW DQG VR RQ 7ZR
NLQGVRIGULYHUVXSSRUWV\VWHPVZLOOEHWHVWHGGXULQJWKHSURMHFW

6RPH SDUHQWV VWXGHQWV RQERDUG DVVLVWDQWV DQG VHUYLFH RUJDQL]HUV ZLOO EH SURYLGHG ZLWK VHYHUDO



















































,Q SDUDOOHO WR WHFKQLFDO DVSHFWV DOVR WKH HWKLFDO LVVXH KDV EHHQ WDNHQ LQWR DFFRXQW 7R LGHQWLI\ DQG
UHVROYHWHVWOHJDODQGHWKLFDOLVVXHVDUHQHFHVVDU\WRWKHVXFFHVVIXOHQGLQJRIWKHWHVW:LWKLQWKHSURMHFW






















































7KHSUREOHPRIFKLOGUHQVFKRRO WUDQVSRUW LVDQH[WUHPHO\XQGHULQYHVWLJDWHG WRSLFDUHD LQPDQ\(8
FRXQWULHV7KHRYHUDOO FRQFOXVLRQ LV WKDW IXUWKHU HIIRUWV VKRXOGEHPDGH WR LQFUHDVH FKLOGUHQ VDIHW\ DQG
VHFXULW\GXULQJWKHLUZD\WRDQGIURPVFKRRO6$)(:$<6&+22/SURMHFWWU\WREHDVRXUFHRIDQVZHUV
WRWKLVSUREOHPV

$IWHUWKHILUVWWZHQW\IRXUWKPRQWKRIDFWLYLWLHVWKHPDLQXQGHUVWDQGLQJDUHWKDWWKHIROORZLQJLVVXHV
DUHQHHGHG
x HIILFLHQWLQIRUPDWLRQDQGWUDIILFZDUQLQJV\VWHPV
x URXWLQJDQGUHURXWLQJLQFDVHRIWUDIILFMDPVLIDURDGLVEORFNHGSODQQHGDOWHUQDWLYHURXWHVDUHQHHGHG
QRFKLOGVKRXOGEHOHIWDORQHDWDEXVVWRSRQDFRXQWU\URDGVLGHZDLWLQJIRUDEXVWKDWGRHVQ
WFRPH
x FOHDUDQGHDV\WRXQGHUVWDQGVLJQVDORQJWKHURDGVDWEXVVWRSVRQEXVHVHWF
x FRPPXQLFDWLRQEHWZHHQEXVGULYHUVDQGVFKRROFKLOGUHQDQGSDUHQWV
x HGXFDWLRQIRUDOOLQYROYHGEXVGULYHUVFKLOGUHQSDUHQWVRWKHUGULYHUVHWF
x FKDQJHWUDIILFKDELWV
x FRPPRQUXOHVDQGUHJXODWLRQVDVSRVVLEOHZLWKLQWKH(XURSHDQFRPPXQLWLHV

$GHILQLWLRQRIWKHPHWKRGRORJLHVDQGSHFXOLDULWLHVRIWKH3LORW6LWHKDVEHHQRXWOLQHGLQWKHILUVWPRQWK
RIWKHSURMHFW2QWKHEDVLVRIWKLVILQGLQJVWKHWHVWZLWKXVHUVKRXOGEHFDUULHGRXWLQDQHIIHFWLYHZD\LQ
RUGHUWRDVVHVV6$)(:$<6&+22/V\VWHPXVDELOLW\DQGHIIHFWLYHQHVV
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